Study aim: regular physical activity is important both for the prevention of illnesses and for rehabilitation purposes because it has significant impact on the physical and mental health of the elderly. The purpose of this study was to assess whether two different half-year regular training programmes had positive effects on health dimensions, bone mineral density, and fitness status in population of women aged over 60 years. Material and methods: older women were assessed in a supervised exercise trial conducted at a rheumatology centre. A halfyear intervention program involved 45 women (N = 45) aged over 60 years in Hungary. The sample was randomly divided into three groups. The "Training group" (n = 14; M age 64.07 years) did physical exercises three times per week. The "Mental group" (n = 16; M age 67.88 years) had two physical exercise sessions and one group discussion session about healthy lifestyle. The "Control group" (n = 15; M age 63.73 years) was not involved in any activities. Physical and mental health status (SF-36), bone mineral density (BMD), and fitness status (FFFT) were analysed. Results: repeated measures ANOVA produced a significant main effect (F = 2389; p < 0.001). The differences between the "Training" and "Control" groups (p < 0.01) and between the "Mental" and "Control" groups (p < 0.05) were meaningful. The Group x Time comparison was significant in six scales of health status measurements; two scales of bone mineral density grew significantly. All the fitness test variables show significant results in between subjects effect. Conclusions: both the Training and Mental groups significantly contributed to a better health status of the participants.
Introduction
Regular physical activity (PA) has been proved to prevent several cardiovascular and musculoskeletal illnesses, which are amongst the most common disorders in older populations in a large part of the world [7] .
Research proves that regular PA is important in the prevention and management of pathological conditions [6, 11, 25] . Regular and developmentally appropriate PA prevents functional decline, heart disease, diabetes, bone fracture, and falling. It also improves sleep and quality of life in older adults [18, 35, 41] . Training has a positive effect on endurance, lower body strength, dynamic balance, and flexibility of the elderly, but more research is needed to prove what program is more effective [4] .
Physical activity is known to have a meaningful impact on several aspects of quality of life (QOL) [17] . It can improve all-around fitness and the health status of individuals over 60 years of age [3, 14, 16] . Regular PA also has a significant positive effect both on physical and mental health, as well as on depression [22, 24] . For best results, a complex training program that includes endurance, strength, flexibility, and balance training is recommended [20, 31, 33] . A combination of power and flexibility training sessions are effective means to improve the status of physical and mental health and physical fitness dimensions in elderly populations [21] .
It is highly recommended that individuals with certain medical conditions and disorders engage in proper and complex regular physical activities. Participation in a PA exercise program has proven to improve the functional performance of functionally impaired older people [1] . One out of every three women in the postmenopausal age range are not involved in physical activity, and the prevalence of inactivity progressively increases with age [5] . This may in part explain the observation that fitness levels decline from 1% to 2% per year during the critical postmenopausal years. As a result of several factors, including lower levels of oestrogen, postmenopausal women are at increased risk of a number of health conditions, such as osteoporosis and heart disease.
Osteoporosis is one of those musculoskeletal disorders that are a barrier to mobility for a lot of older women and so their daily lives are substantially affected [13] . Osteoporosis produces reduced bone mass and microstructural deterioration of bone tissu , which increases the risk of trauma fractures [39] . The most common clinical complications of osteoporosis are hip, wrist, and vertebral fractures, which are associated with a high degree of morbidity and mortality. The result is a reduction of the daily routines performed as activities of daily living (ADL) [43] .
High-intensity power training is proved to provide substantial improvement for the hip, trochanter, and lumbar spine bone mineral density (BMD) [29, 37] . Body vibration in complex aerobic and resistance training programs also increases postmenopausal women's lumbar BMD and muscle strength [12] .
Older people's fitness status improves significantly through regular and appropriate PA, but not all studies have been able to prove that PA contributes to meaningful improvements in cardiovascular endurance [32] . Thus far there has been little focus on postmenopausal women's health, fitness and QOL measures as related to different forms of physical activities and mental intervention on health and fitness. Hence, more in-depth attention should be paid to how QOL can be maintained throughout life. Both physical activity and social support has been proven to be beneficial in these areas when examining the aging process.
A regular, moderate intensity walking program supports the health and fitness status of people aged over sixty years [10] . A walking program was proven to be more effective in improving agility, strength, and dynamic balance in the elderly than a power exercise training [26] . Regular walking sessions with power exercises also had a positive effect on physical fitness [19] .
The purpose of this study was to find out whether two different half-year PA intervention programs had an effect on physical and mental health dimensions, bone mineral density, and fitness status in female rheumatology patients aged between 60 to 80 years. It was also our plan to find out which program proved to be more effective.
Material and Methods

Participants and study design
The sample was chosen from inactive female patients attending the Turkish Spa and Rheumatology Centre in the city of Eger between 1 January 2011 and 30 March 2011. There were a total of 589 women aged 60 to 80 years at the Rheumatology Centre at that time. All the participants presented some musculoskeletal disease such as osteoporosis, arthritis, arthrosis, and/or discopathia ( Table 1) .
Due to severe health conditions, the majority of the patients were eliminated from participating in the program. Exclusion criteria included physicians' advice regarding patient unsuitability, serious cardiovascular, musculoskeletal, and mental illness, as well as addiction and infection. Patients unavailable for a six-month program were also eliminated from the study. Inclusion criteria included inactive lifestyle and minor rheumatology disease. Both pharmacological attendance and calcium intake were not recommended until the program ended.
After the selection process, 56 women entered the 6-month intervention program. The sample was randomly divided into 3 groups. sion a week and also had an informative presentation/ discussion session about healthy lifestyle once a week. -Control group (C): participants did not take part in any of the intervention programs. Their lifestyles, mainly physical activity and nutrition, did not change throughout the program. Ultimately, 45 women aged 60 to 80 years completed the program. A total of 10 older people were excluded from the analyses due to the fact that they had missed more than 20% of the sessions: 6 from the "T" group and 4 from the "M" group. In the "Control" group, 15 participants performed all the pre -and post-measurements.
Throughout the research process, careful consideration was given to protect the participants. The study followed the guidelines of the Helsinki Declaration [42] . Each patient was informed about the purpose, requirements, and consequences of the program. All the participants signed an informed consent form.
Training intervention: power and endurance training
The "T" group participated in two 60-minute power training interventions and one aerobic training intervention per week for six months. The "M" group had one power training and one endurance training per week. After the 8-10-minute warm-up, participants had 30-35-minute weight-bearing training as well as muscle strengthening with tubes in the power sessions.
Step stage, Fit-Ball, and soft ball were used in the endurance training. Participants did modest aerobic choreography and did some dance and walk for 30-35 minutes. Every session was completed with 10-minute coordination, flexibility, agility, respiratory and relaxation exercises. The training program was managed and conducted by a physical activity specialist and a physiotherapist.
Mental intervention
The "M" group was involved in a one-hour mental intervention every week conducted by a physical activity specialist, a physiotherapist, a dietician, and a psychologist. The main topic was healthy lifestyle, which included the positive mental and physiological effects of the regular PA, healthy nutrition, importance of the fitness and wellness, and also the treatment of stress.
Demographic data analysis
Demographic data were collected with the use of a questionnaire.
Physical and mental health status assessment
The physical and the mental health dimensions of the participants were assessed with the validated Hungarian version of Medical Outcome Study Short Form Questionnaire (SF-36) [8, 40] . The SF-36 is a multi-purpose, shortform health survey that has been proven effective when focusing on QOL as related to various diseases. It comprises 36 questions (0 point = worst health state; 100 points = best health state) with four domains related to physical health: Physical Functioning (PF), Role Physical (RP), Body Pain (BP), and General Health (GH). There are four domains regarding mental health in the survey: Vitality (V), Social Functioning (SF), Role-Emotional (RE), and Mental Health (MH). Data related to participants' "previous health status" were also collected. The reliability of Hungarian version of SF-36 questionnaire shows high values (Cronbach's Alpha = 0.9286) [8] . Strong reliability parameters were found in their pre -and post-tests (Cronbach's Alpha 1 = 0.868; Cronbach's Alpha 2 = 0.88).
Bone mineral density assessment
Bone mineral density (g/m ) was evaluated by Dualenergy X-ray absorptiometry (DEXA). Proximal femur was measured in five areas: collum femoris, trochanter major, crista intertrochanterica, Ward's triangle, and total proximal femur. Four BMD data on lumbar vertebras were assessed:
, and L total.
Fitness Status assessment
Fullerton Functional Fitness Test (FFFT) was utilised to measure the participants' fitness level [27] flexibility: measure the distance between middle digits (+, -cm). -Chair Sit'n Reach Test for assessing lower body (primarily hamstring) flexibility: to measure the distance between big toe and tip of middle digits (+, -cm). -8-Foot Up'n Go Test for assessing physical mobility; involves power, speed, agility, and dynamic balance; time was measured from standing up from a chair, going around a buoy, to sitting down (s). -6-minute Walk Test for assessing aerobic endurance:
walking distance was measured (6 minutes, m). 
Data analysis
Results
According to Kruskal-Wallis and chi-square tests, there were no differences among the groups in the pre-tests. Therefore, it can be concluded that the changes observed by the end of the project were consequences of the program.
Demographic data were analysed with descriptive statistics before the program. Table 2 presents the results of the group comparisons between the three groups in relation to health resources and health deficits.
Physical and mental health status
There were significant improvements between pre-and post-measurements in the SF-36 questionnaire with the paired sample t-test. Participants in the "T" group showed improvements both in the physical and mental health domains with the exception of Vitality and Social Functioning (PF: t = -2.326; p = 0.037; RP: t = -3.076; p = 0.009; BP: t = -2.176; p = 0.049; GH: t = -2.616; p = 0.021; RE: t = -2.755; p = 0.016; MH: t = 2.387; p = 0.033; previous health: t = -4.837; p < 0.001). The "M" group improved in "previous health status" (previous health: t = -3.149; p = 0.007) because elderly regarded their previous health condition more optimistically following the training program. Five dimensions (PF: t = 2.658; p = 0.019; SF: t = 2.168; p = 0.048, RE: t = 2.372; p = 0.033; MH: t = 3.439; p = 0.004; previous health status: t = 2.449; p = 0.028) showed deterioration in the control group.
Results of rmANOVA were also analysed on different health status factors ( Table 3 ). The Group x Time effect shows significant differences in Physical Functioning, Role-Physical, General Health, Role-Emotional, Mental Health, and Previous Health status. The between subjects effect was significant in every case except the Role-Physical factor.
Bone Mineral Density
Regarding BMD, crista intertrochanterica of femur shows significant differences in the "T" group between pre-and post-measurements (M 1 = 0.931g/m 2 ± 0.12 SD; M 2 = 0.948g/m 2 ± 0.13 SD; t = -2.375; p = 0.034). BMD of lumbar 4th vertebra (L 4 ) was improved in the post-test measurement (M 1 = 0.952g/m 2 ± 0.20 SD; M 2 = 0.970g/m 2 ± 0.20 SD; t = -2.433; p = 0.028), while Ward's triangle of femur declined in the "C" group (M 1 = 0.547g/m 2 ± 0.11 SD; M 2 = 0.506g/m 2 ± 0.09 SD; t = 3.809; p = 0.002).
According to the group effects of rmANOVA, there are meaningful results on Ward's triangle (F = 10.05; p = 0.003) and L 3 (F = 4.314; p = 0.044). Between subjects results were significant on all of BMD variables.
Fitness status
All measurements in the Fullerton Functional Fitness Test significantly improved in the intervention groups (Table IV) Table 2 . Demographic data and health dimensions of the groups before the program (%)
Reach: t = -4.68; p < 0.001; 8-Foot Up'n Go: t = 2.785; p = 0.014; 6-minute walk: t = -5.174; p < 0.001). However, five items in the control group decreased by the end of the program: Chair Stand: t = 2.846; p = 0.013; Arm Curl: t = 4.502; p < 0.001; Back Scratch: t = 3.767; p = 0.002; Chair Sit'n Reach: t = 2.239; p = 0.042; 8-Foot Up'n Go: t = -2.978; p = 0.01). All factors of rmANOVA were significant in measured fitness variables (Table 4) .
Repeated Measures ANOVA
In the course of the procedure, the three effects in combinations were also carefully examined. Group Variable contains the variables assessed (number of groups = 3; number of variables = 25) while Group Time consists of the two time periods for the two measurements (number of levels = 2) Repeated Measures ANOVA was used globally as well.
The Test of Within-Subject Effect table also shows significant results in variable x time x group (F(48) = 3.343 p < 0.05). There were significant results in the test of between-subjects effects using the repeated measures analysis of variance (Intercept: F = 2389; p < 0.001; Group: F = 8.167; p = 0.001).
Also, all three groups' pre -and post-measurements were analysed with the Scheffe post-hoc test. Main differences were found between the "Training" and "Control groups" (p = 0.002) (Figure 1 ).
Discussion
Due to the half-year PA program, both intervention groups improved significantly as indicated in the pre -and post-test measures. The impact of the intervention can be considered even more meaningful because the control group declined in a number of test items by the end of the program. According to rmANOVA, both the "T" and "M" groups improved significantly in their overall health, physical health, bone mineral density, and functional fitness level. Self-esteem can be positively influenced by regular PA [41] . PA directly influences self-efficacy, which is associated with health status indicators. Health status, on the other hand, is associated with global QOL. It was confirmed that an eight-week training program, using either progressive resistance training or aerobic training, has a positive effect on SF-36 domains in an older population [23] . According to another six-month intervention program, only "Vitality" improved [34] . In our earlier study, Pilates and Pilates combined with an aqua fitness program proved to have a positive effect on flexibility and endurance in groups aged 60 to 85 years [9, 15] . In the present study, there were many more positive changes between pre -and post-test measures in the "T" group than in the "M" group. According to the results, we can conclude that three PA sessions a week provided for more meaningful changes for older people in our study than two sessions with discussions on health and lifestyle. Listening to and talking about health-related issues did not seem to contribute to QOL and health perception as much as more physically active life.
Villareal et. al [37] reported significant improvements in their nine-month program in BMD of trochanter and total femur between two types of exercise groups. The length of the intervention program appears to be an important consideration for examining changes in BMD as a result of an intervention [38] . Based upon our study, a six-month program appears to be sufficient for improving BMD.
Researchers reported positive changes in the effects of one set of either high -or low-intensity resistance exercise on BMD and biochemical markers of bone turnover in healthy older men and women [16, 32] . There were only two areas of improvement in our study in this area, but our sample was collected from a rheumatology centre, where the majority of women had osteopenia and more than 13% had osteoporosis. This specificity gave the study a different approach, so the improvement can be recognised.
The evaluation of simple motor tasks allows a relatively simple interpretation and presentation of the tasks and results to the patient, which is a very important part of rheumatic rehabilitation [29, 30] . There are studies that conclude that regular physical activity can improve motor skills in older women [2, 28, 36] , and this study supports these findings.
Conclusions
In our study, it was observed that physical and mental health, bone mineral density, and fitness status could all be improved over a six-month period of regular physical activity in a sample of postmenopausal women with osteopenia and osteoporosis. There were significant improvements in the intervention groups, and the control group showed decline over the six-month period. Osteoporosis and functional and mental declines were significantly reduced by power or agility exercises and a healthy lifestyle in the population of older women.
The physical exercise program was found to be important means for older adults; the high attendance rate supports the suitability of such an exercise program for a long period of time. According to participant feedback, training exercises were found to be very useful for their activities of daily living, and the pleasant interaction with the instructors kept them interested and motivated throughout the half-year study.
